Date of the Mahabharata War - A Review of Some Recent Studies 


K. Chandra Hari 1 

I. Introduction 

An International Colloquium on the determination of the date of the Mahabharata war, based 
on astronomical data was held in Bangalore on 5 and 6 January 2003, organized by Mythic 
Society, Indira Gandhi National Centre for Arts and Babasaheb Apte Smaraka Samiti Trust- 
Akhila Bharatiya Itihasa Sankalana Yojana. Over 200 scholars and scientists participated in 
the deliberations and a number of papers were presented by scholars from India and USA. 
According to a news release available on the Internet, Dr. Raja Ramanna, noted nuclear 
scientists inaugurated the colloquium and the consensus reached in the colloquium was that 
there were over 150 astronomical references in the critical edition that could be classified by 
types of celestial events observed and recorded. The sky inscriptions or celestial epigraphs 
included: 

• Planetary/constellation positions on dates of specific events related to the war 

• Starting naksatra and ending naksatra of the pilgrimage of Balarama along the river 
Sarasvati (described in the Salya parva), 

• The injury to BhTsDma and his passing away on the winter solstice day on suklastami 
tithi in RohinT. 

• Position of Sani in RohinT, 

• Occurrence of a solar eclipse on Jyestha and an eclipse season of three eclipses in 
one month with a solar eclipse occurring between two lunar eclipses and the latter 
sequence of solar eclipse-penumbral lunar eclipse occurring within 13 tithis (a rare 
celestial event indeed), 

• Recorded events of meteor showers and 

• Occurrence of comets (possibly including the Haley's comet mahaaghoraa) during 
the war that lasted 18 days. 


The conference claims to have arrived at consensus in the matter of following vital 

aspects of Indian antiquity and chronological research. 

1. Mahabharata is a historical document 

2. The celestial inscriptions or sky epigraphs were events observed by 
Krsnadvaipayana Vyasa from the banks of Sarasvati in the Kuruksetra region. This 
has been validated by the references to the mighty river in the Mahabharata. Recent 
scientific researches have established that the river Sarasvati of Vedic times and of 
the days of the epic was not a myth but a geo-physical reality as mentioned in the 
texts. 

3. The consensus was that the determination of the dates of the war should be based 
on establishing the consistency of all the astronomical references contained in the 
text to make it a useful reference date for chronologies in ancient Bharatiya itihasa. 

4. Against this backdrop of consensus, scholars reached further consensus that the 
Mahabharata was a sheet anchor of the modern history of Bharat. 


1 K. Chandra Hari, B-204, Parth Avenue, Chandkheda, Ahmedabad-5 
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Present paper is an attempt to examine the above points of consensus in relation to the 
papers presented in the above colloquium. 

II. Papers Presented In the Colloquium and Their Brief Contents 

Important papers presented include: 

1. Two Eclipses in thirteen days prior to Mahabharata War, Dr. S. Balakrishna, NASA, 
USA 

Paper by Dr. Balakrishna examines the truth of the epic statement about the lunar and 
solar eclipses occurring on trayodasi in the same month with the conclusion that - 

“Despite apparent contradictions in positions of major planets at the time of “ thirteen 
day lunar-first” eclipse pairs, the 2559 BC eclipse pairs provide the best match with 
texts of Mahabharata, because - a) It is a lunar-first pair, b) Time difference is 13d 
20h, clearly less than 14 days, c) Brihaspati and Shani are exactly where (in one 
passage) the Mahabharata text in Bhishma Parva says they were, d) Brihaspati is 
clearly in retrograde motion as the text says, e) The eclipses occur in the sunrise 
period, f) Transition through sunrise allows a simple day count so that the pair can be 
declared “thirteen day” eclipse pair. In conclusion, this article has provide evidence to 
the effect that ten “Thirteen day lunar-first” eclipse pairs of the type referred to in 
Mahabharata text have certainly occurred in the period 3300BC to 700 BC. It has 
suggested ten possible candidates, with the 2559 BC eclipse pair as perhaps the one 
nearest to text in Mahabharata epic texts.” 


2. The Date of Mahabharata War based on Simulation Using Planetarium Software, Prof. 

B.N. Narahari Achar, Dept, of Physics, University of Memphis, USA. 

Abstract of the paper presents the following claims: 

(a) A compelling demonstration of the consistency of the astronomical references in 
the epic Mahabharata is made on the basis of simulations using planetarium 
software. 

(b) Planetary positions such as Sani at rohini, occurrences of eclipses, a lunar 
eclipse on the Krttika full moon followed by a solar eclipse on Jyestha amavasya, 
two eclipses separated by only thirteen days, a comet at pusya, meteor showers, 
and a host of other events are shown to occur exactly as depicted in the epic. 

(c) The events cannot be dismissed as fiction in view of the simulations using 
modern planetarium software. 

(d) The complexity and the totality of the events are such that nobody could have 
back calculated them and interpolated into the text at a later date, such as the 4th 
century CE. 

(e) The date of 3067 BCE is proposed on the basis that the equinox occurred near 
Jyestha; and there occurred a solar eclipse at Jyestha in the middle of an eclipse 
season, the solar eclipse being bordered by two lunar eclipses. The earlier lunar 
eclipse occurred on Krttika full moon. The second lunar eclipse followed the solar 
eclipse in less than fourteen days. 

(f) It is demonstrated that the simulations of the events described in the epic satisfy 
the stringent astronomical conditions surprisingly well. The simulations 
persuasively point to a date -3000 BCE for the events and hence for the 
Mahabharata war. The accuracy and the limitations of the simulations are also 
discussed. 
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3. The Date of Mahabharata Based on Indian Astronomical Works, Sri K.V. Ramakrishna 
Rao, Chennai 

Author makes no revolutionary claims -point towards the significance attached to the 
3102 BC epoch in Indian Siddhantic astronomy. 

4. Archaeological Evidence for Dating Kuruksetra War, Dr. S.R. Rao, Bangalore. 

Based on archaeological excavations at Dvaraka and elsewhere author places the 
Mahabharta epoch around 1700-1900 BC. 

5. The Date of Mahabharata War: Puranic and Astronomical Evidence, Prof. Mohan 
Gupta (Ujjain University) 

Conclusion of the author is: 

"To conclude, 17th of October 1952 BCE, Thursday, Marga Krishna Amavasya, Kali 
1151 of Shaka-purva (Before Shaka) 2029, Julian year 2762 is the date when 
Mahabharata War began. In my detailed treatise on the subject, I have successfully 
refuted all theories, which fix this date as 3138 BCE or 2448 BCE or 1400 BCE or 
3102 BCE. Neither the planetary position as mentioned in Mahabharata nor the 
phenomenon of Uttarayana on the date of passing away of Mahatma Bhishma do 
obtain, on respective days in these dates." 

6. Other contributors such as Sri P.V. Holay 2 (Advocate and Astronomer, Nagpur), Dr. 
N.S Rajaram, have not advocated any specific date on astronomical basis. 

7. Prof. R.N. Iyengar of lISc, Bangalore in his abstract has claimed a date of 1493 BCE - 
1443 BCE for Mahabharata based on archaeo-astronomical study of the eclipse and 
planetary observation data of the epic. 


III. Implications of the Above Colloquium vis-a-vis the Above Papers for Indian 
Chronological Research 


1. Some of the above papers overlooks the sound studies that have taken place in the 
past like that of Prof. P.C. Sengupta and the difficulty in reconciling the various 
astronomical references available in the epic as noted by such great scholars as 
Sengupta and SB Dikshit. 

2. The paper of Dr. Balakrishna presents the astronomical aspect of a particular 
reference on eclipses with due admission of the irreconcilability of the other 
astronomical references. It desists from spreading any wrong historic notions quoting 
the Planetarium software that the author has used. 

3. Papers by Dr. Narahari Achar and Prof. Mohan Gupta on the other hand have placed 
precise dates and have claimed them as true. 

4. Dr. Achar’s paper also makes many claims on supposedly astronomical grounds that 
casts wrong notions in the filed of Indian chronological and historical research - 

> A compelling demonstration of the consistency of the astronomical references in the 
epic Mahabharata is made on the basis of simulations using planetarium software. 

> Planetary positions such as Sani at rohini, occurrences of eclipses, a lunar eclipse 
on the Krttika full moon followed by a solar eclipse on Jyestha amavasya, two 


2 Year of Kaurava - Pandava War, Only abstract was available for the colloquium. 
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eclipses separated by only thirteen days, a comet at pusnya, meteor showers, and a 
host of other events are shown to occur exactly as depicted in the epic. 

> It is demonstrated that the simulations of the events described in the epic satisfy the 
stringent astronomical conditions surprisingly well. 

Nothing can be more far from truth than the above assertions of Prof. Achar based on the 
original work of Prof. K. Sreenivasa Raghavan that gave the date of 3067 BC for the 
Mahabharata War. All the above assertions have as their basis incomplete examination of 
the relevant astronomical data, a deliberate attempt to project the date of 3067 BC and to 
claim historicity for Mahabharata on the basis of astronomical references as is evident from 
the body of the paper. Paper as such stands to pollute the research environment and the 
minds of the public especially because of the use of names such as Dr. Rajaramanna, Dr. 
Balakrishna of NASA and that of Prof. B.N. Narahari Achar himself, Professor of Physics, 
University of Memphis, USA, by the colloquium and the publicity that the proceedings have 
received across the media and through the Internet. 


In the best interests of Indian chronological and historical research, the present author 
consider it as necessary to refute the high claims seen above, on the basis of the relevant 
astronomical data. 

IV. A Critical Look at the Paper by Prof. Narahari Achar 

1. Prof. Achar begins his paper with a reference to the BhisnmasntDami and GTtajayanti 
celebrations and says that ‘no Bharatiya ever doubted the historicity of the event’ 
which is evidently wrong as the above celebrations and the traditions may have their 
genesis when the epic became popular. In no way the above traditions establish the 
historicity of the event for all Indians. 

2. Few other introductory remarks of the author also demands our attention: 


(a) A new tool in the form of Planetarium Software has recently become available for 
examining the astronomical references. It is the purpose of this paper to report the 
results of using the Planetarium software to simulate the astronomical events in the 
epic. 

(b) These simulations compel one to agree that the astronomical references in the epic 
Mahabharata form a consistent set , the events must have been observed and not 
put into the text by some later clever astronomer. 

(c) These simulations also provide a basis for determining the date of the Mahabharata 
war. The date of the events, 3067 BCE, is proposed on the basis of very stringent 
astronomical conditions that must be satisfied for the occurrence of the events 
described in the epic. 

(d) It is based on the following facts: there was an equinox near JyesDtDha ; a solar 
eclipse occurred at Jyestha in an eclipse season with two lunar eclipses on either 
side; the final lunar eclipse occurred in less than fourteen days after the solar 
eclipse. It is demonstrated conclusively by the simulations that the proposed date, 
which is identical to the one proposed earlier by Raghavan, provides the best 
agreement with the events described in the epic . 

(e) For purposes of the simulations, a core set of the astronomical references in the 
epic (such as those in Udyogaparva) before the beginning of the war till the death of 
BhTsnma is selected. The acceptability of any given date as a possible date of the 
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war will be judged on the basis of how faithfully this basic set of references is 
simulated. 

(f) The problem of eclipse pairs occurring within an interval of thirteen days is 
addressed next. It is shown that one must really consider an eclipse season with 
three eclipses, with two lunar eclipses bordering a solar eclipse. The fact that there 
was an equinox at Jyestha renders the conditions to be very stringent and leads to 
the proposed date of the event. 

(g) This also turns out to be identical to the date, which had been proposed by 
Raghavan 3 . The simulations show that the astronomical events must have occurred 
around 3000 BCE, thus establishing the date of the war also as -3000 BCE. 

(h) Preliminary reports of this study have been presented at the International 
Conference on Mahabharata in Montreal, and at the WAVES conference in 
Dartmouth. The earlier presentations had concentrated only on planetary positions 
and had not considered the eclipse season of three eclipses and the equinox at 
JyesDtnha. This is the first time a full report is being presented. 


3. Basic Set of Astronomical References 

A review of the paper as described earlier must obviously discuss the particular astronomical 
references and the criteria of choice vis-a-vis their merits, which is the foundation on which 
the thesis is placed albeit for the errors possible in the astronomical computations. In the 
words of B.N. Achar (extracted point by point): 

(a) A set of about forty references has been selected out of more than one hundred 
fifty for simulation by the planetarium software. 

(b) The hundred and odd references not included in the basic set contain: (a) 
repeated references to the events already selected, (b) references of a very 
general nature such as time and its division into kala, muhurta, paksna, masa 
etc., (c) references that are not directly connected with the war, and finally, (d) 
those that are purely astrological in nature. 

(c) A further subset of the selected list of about a dozen astronomical references 
gives a more or less coherent chronology of astronomical events starting with 
KarnDa's departure for his diplomatic mission to Hastinapura before the war and 
ending with BhTsnhma's death after the war at the beginning of Uttarayana. 

1. Krsna leaves for Hastinapura on the diplomatic mission for peace in the month of 
Karttika on the day of RevatT naksDatra. 

2. On the way he halts at a place called Vrkasthala and reaches Hastinapura on the 
day of BharanT. 

3. On the day of Pusnya Duryodhana rejects all offers of peace. 

4. Krsna leaves Hastinapura on the day of UttaraphalgunT accompanied by Kama 
and has a lengthy conversation with him. At the end of the conversation Krsna 


3 Prof. K. Sreenivasa Raghavan, The Date of the Mahabharata War, Srirangam Printers, 
(Srinivasanagar, 1969) 
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sends a message to Bhisnma and Drona through Kama that the amavasya falls 
on the seventh day and war rituals 4 be done on that day: 

5. During conversation Kama describes positions of the planets at that time in the 
following verses; but these verses (V. 141. 7-10) are assumed to be of an 
astrological nature by everyone, except Raghavan. 

6. A lunar eclipse took place on the full moon day of Karttika together with a solar 
eclipse on the following new moon. There occurred two eclipses being separated 
by only thirteen days (III. 6.32) 

7. Bhisnma expires soon after the sun turns northward (XIII. 153.28) 

8. Tradition has it that Bhisnma passed away on Magha-suklasntaml and the 
anniversary is celebrated as such even today. 

9. These constitute the basic set of astronomical facts - 

> Before the war broke out there was a new moon at Jyestha 

> There was a lunar eclipse on the Karttika full moon followed by a solar eclipse. There 
were two eclipses separated by only thirteen days. 

> The war broke out in the month of Margaslrsa and lasted for eighteen days. 

> Bhisnma passed away soon after the winter solstice in Magha and he had not slept for 
fifty-eight days before expiring. 

> Kama described the then existing planetary positions - Saturn was at RohinI, Mars had 
exhibited a retrograde motion earlier, but had become pro-grade again. Citra is being 
harassed by a Graha. 

V. Author’s Demonstration of 3067 BC as the Year of Mahabharata War 

Work of Achar has proceeded in two stages: 

1. Review of the past studies 

Thesis under reference has examined the truth of the following works in the light of the 

details provided by the Planetarium software. 

(a) Work of Rajesh Kocchar 5 

Achar has rightly shown the superficiality of the dating of Mahabharata by Kocchar notable 

for its insufficient data of astronomical references and their validation. 

(b) Work of B.G. Siddharth 6 


4 This is an interpretation that Prof. K.S. Raghavan has made to make the verse conform to 
the war diary that he had. Prof. Sengupta, Prof. K.L. Daftari etc had the verse differently 
interpreted. 

5 Kochhar, R., The Vedic People, Orient Longman, (Hyderabad, 1997) 

6 Sidharth, B. G., The Celestial Key to the Vedas, Inner Traditions, (Rochester, 1999) 
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Achar has demonstrated his unfamiliarity with the notation that is being used with his 
statement that Siddharth was wrong in claiming a solar eclipse on 24 th June 1311 BCE. 
Siddharth was correct - actually 1311 BCE means 1312 BC and not as presumed by Achar 
who has taken BCE and BC as the same chronological notation throughout his paper. 24 th 
June 1311 BCE [JD = 1242389.927778] coincided with new moon, as such the following 
comments of Achar were quite unwarranted: 

“The only event Sidharth also considers is a total solar eclipse for which he gives a date of 
June 24, 1311 BCE. However, simulations using the planetarium program Sky Map Pro 
(Figure 7) show that there was no possibility of an eclipse occurring on that date. For, the 
new moon was on the 14 th June 1311 BCE and the full moon was on the 29 th June 1311 
BCE. Assuming that the date is actually 14 th , rather than the 24 th , which might have been just 
a typographical error, there does occur a solar eclipse but at 4:00 am, hardly the time for it to 
be visible ...” (emphasis by the present author) 

Please note the underlined part - Achar has criticized Siddharth on the grounds that the time 
04:00 hours of the eclipse (the date and eclipse that Achar wrongly presumed with his erratic 
knowledge of notations) was unfit to be visible. As he has criticized Siddharth on such 
grounds it was mandatory for him to avoid such omissions in his own work. But as we shall 
see later the facts are otherwise. 

(c) Criticism on Sengupta’s Work 

Achar had his axe then directed towards Sengupta forgetting his own words made in the 
context of astronomical references of the epic. Sengupta is criticized for the solar eclipse on 
September 14, 2451 BC 7 with the comments that the eclipse occurred just after midnight - 
as shown by the Planetarium software. Achar then goes on to reject the date proposed by 
Sengupta on the grounds that Sengupta has not achieved a complete validation of the 
astronomical references of Mahabharata and has termed a number of references are fiction 
or inconsistent astrological effusion. 

(d) Comments on the Work of Raghavan 2 
See the comments by B.N. Achar: 

1. He alone takes seriously the descriptions given by Kama of the astronomical events in 
Udyogaparva. 

2. He believes the sequence of two eclipses occurring within a period of thirteen days to 
be genuine events actually observed. 

3. He gives a chronology of events starting with the departure of Krsna on the diplomatic 
mission to Hastinapura. According to him the war started on November 22, 3067 BCE. 

4. Simulations of the views of the sky on the dates given by Raghavan show spectacular 
agreement with the descriptions given in the epic and are as follow: 

5. According to Raghavan, Krsna departs for Hastinapura on September 26, 3067 BCE 
(Figure 10) and arrives at Hastinapura on September 28, 3067 BCE, on bharaoi day. 
Figure 11 shows the view of the sky clearly showing the moon at BharanT. It may be 
noted that Saturn is at RohinT. 

6. Figure 12 shows the view of the sky on October 8, 3067 BCE, the day of 
UttaraphalgunT, when after the failure of his mission, Krsna rides out with Kama. It is 
then that he says that there will be amavasya in seven days. 


7 Achar has used the wrong notation of BCE for the date of Sengupta in BC reckoning. 
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7. Figure 13 shows the new moon on October 14, 3067 BCE occurring at Jyestha....lt 
has been verified that there was a solar eclipse on that day. The figure clearly shows 
Saturn at RohinT. This is exactly as described in the epic. All other scholars regard this 
to be astrological because their own calculations fail to reproduce it. 

8. Figure 14 shows that there was a lunar eclipse on September 29, prior to the solar 
eclipse on October 14. 

9. Figure 15 shows the retrograde motion of Mars that had taken place a little earlier. 
Mars goes retrograde before reaching Jyestha and at the time of conversation with 
Kama it is prograde again and past anuradha. 

10. Figure 16 shows the view of the sky on November 22, 3067 BCE the starting day of 
the war according to Raghavan. 

11. Figure 17 shows that the winter solstice occurs on Jan 13, 3066 BCE, and figure 18 
shows the view of the sky on the day of of BhTsma’s expiry. January 17, 3066 BCE is 
the date of BhTsma’s expiry and it is Magha suklastamT. 

On the above basis B.N. Achar has given the conclusion: 

“As seen in the figures, the basic set of astronomical events described in the epic is shown 
to agree with those occurring on the dates given by Raghavan. Starting from the day of 
Krsna's departure on a peace mission to Hastinapura, to the day of BhTsma’s death, the tithis 
and naksatras on these dates agree with those given in the epic. The planetary positions on 
the dates given by Raghavan also show remarkable agreement with those given in the epic. 
The present work also proposes the same date on the basis of additional considerations to 
be discussed later" 

2. Merits of the Review Undertaken by B.N. Achar 

❖ Double standards employed in the review 

> Achar has criticized the past works of Siddharth and Sengupta on the grounds of 
visibility of the eclipses but when it comes to Raghavan, he is silent on the issue. 

> He has blindly accepted all that Raghvan said without any cross check with his 
favourite tool -Planetarium or by computation. 

(b) Unscientific use of the Planetarium software 

> The most disheartening aspect of the paper is the unscientific use of Planetarium 
software and the false and confusing claims made on such basis . See the use of 
figures and my comments attached as appendix-1. 

> Events such as solstice, lunar eclipse etc do not meet with any more demonstration 
than that is achievable through by giving the longitudes of sun and moon. In fact the 
true longitudes of sun and moon should have been a far more precise demonstration 
of the solstices and eclipses than the figures of events which are irrelevant. 

> The fallacy of the aforesaid planetarium figures may be understood from the fact that 
there had been no lunar eclipse as claimed by Achar on the basis of figures . 
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> Moon’s naksatra positions on days of Revati, Pusya, U.Phalgum etc have been 
attached - a sheer waste of space. 

> All planetarium softwares give the relevant astronomical data of events, but Achar 
has deliberately kept the data away to bank on the imprecise figures in making his 
spurious claims. What better authority do the attached figures have over the 
computable astronomical data? 

> See how he has presented the retrogression of Mars that took place six months 
earlier and the keeping aside of the retrogression of Jupiter and Saturn to meet the 
demands of his thesis. 

> With such ludicrous treatment Achar has scoffed at Sengupta that the solar eclipse 
he has suggested is taking place at midnight without caring to give the details of the 
eclipses Achar himself has supposedly demonstrated using planetarium figures. 


3. Accuracy of the Data Presented as of Planetarium Software and False Claims of 
Achar 

❖ Critical points of the War Diary that Achar has conveniently left out 

(a) War beginning: Mahabharata V.142.18: 8 

Saptamaccapi divasadamavasyair bhavisDyati I 
Samngramo yujjyatamn tasyam tamahuhn Sakra-devatamn II 

It is evident that the war beginning had to be on an amavasya but to circumvent the 
problems caused by this verse in the dating, this verse has been subjected to many 
misinterpretations like the one we see in the works of Raghavan. Achar offers no explicit 
comments on this verse - follows Raghavan in introducing war rituals without any authority . 

(b) 10 th day of the war ended with the fall of BhTsnma. 

> Mahabharata BhTsnmaparva, Ch.119.96-97, speaks of his wait for Uttarayana on the 
Sarasayya (bed of arrows). 

> Ganga, described as the daughter of Himavat sends Maharsnis in the form of Hamsa. 

> In verse 105, BhTsnma announces to the swans departing to the south that he will 
return to his original abode only with the advent of Uttarayana. 

> BhTsnma.s death, Santi parvahn: 

Nivrnttamatretvayane uttare vai Divakare I 
Samavesayadatmanamatmanyeva samahitahn II 47.3 II 

Sukjapksnasyacasntnamyamn maghamasasya Parthniva I 
Prnajapatye ca naksnatre madhyamn prapte Divakare II 47.64 II 

> BhTsnma.s death Anusasna parvahn: 

Aganthavyamn ca bhavata samaye mama Parthniva I 


8 Mahabharata, published by Gita Press, Gorakhpur. 
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Vinivrntte Dinakare prDvrnttecottarayanne II 152.10 II 

Asntnapahcasatamn ratrayahn sayanasyadya me gatahn I 
Saresnu nisitagresDu yathDa varsna satamn tathda II 153.27 II 

Magho/yamn samanuprapto masahn punnyo YudhnisntDirahn I 
Tribhagasesnahn paksno yamn sukjobhavitumarhati II 153.28 II 


These verses without any ambiguity conveys the fact that BhTsnma.s death took place 58 
nights after his fall on the 10th day of the war. The new moon referred to by Krnsnnna and 
the beginning of the war as such was 68 days before the winter solstice. All other details are 
secondary and of less significance and are prone to errors, additions/omissions, having 
passed through the imagination of innumerable people in describing a catastrophic war with 
all possible exaggerations. 

Achar has not discussed these verses in his paper. Under Section X, titled “Critical edition 
and variant readings” Achar has made the following observations without discussing its 
implications to the astronomical dating of the war advocated in his paper: 

“During the simulations it was found that at several places, a reading variant from the critical 
edition of the epic gave better agreement with astronomical phenomena . At some places the 
critical edition reading was actually misleading . For example, Sangramo yujyatam tasyam in 
(V. 140.18) is better than Sangramao yojayet tatra found in the critical edition. A sloka , which 
alone could have been sufficient to determine the date of the war , has been given by Sathe 
etal, but is not given in the critical edition: 

Suklapks asyacas t amyam maghamasasya ParthUiva I 

Prnajapatye ca naksUatre madhyam prapte Divakare II (XII. 47. 64)" 


> Emphasize (underline) added by the present author may be noted. Observations find no 
explanation or justifications in his paper and the contents had adverse implications for 
the paper as the verse quoted went against the paper when taken in conjunction with 
other verses dealing with the death of BhTsDma quoted earlier. 

> With the above observations Achar could have naturally looked into the variants of 
readings and extra verses available in other editions that could have given guidance in a 
better astronomical dating of the war. 

> As observed above, the verses of the Gita Press edition of Mahabharata clearly point out 
68 days between the beginning of the war and the winter solstice and 58 days on the 
bed of arrows - AsDtDapahcasatamD ratrayah n sayanasyadya me gatahn I S ares Du 
nisitagresDu yathDa varsna satamn tathna II 153.27 II. To circumvent this problem, 
Achar has given the following reply to Prof. Mohan Gupta, University of Ujjain: 9 

“ Raghavan has argued that on the basis of very authoritative translation of the sloka in 

question, it is true that Bhls ma spends 58 sleepless nights before his death, but these 
include the 10 days of the war during which he was the Commander- in-chief of the Kuru 
army. He could not sleep during those ten nights. That would bring the total to 58 
sleepless nights as mentioned in the epic. This is quite consistent with the sloka. For 
details, the readers are referred to the article by Raghavan" 


9 http://www .hindunet.org/saraswati/colloauium/achar2.doc 
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What is the authoritative translation that Achar is speaking about and its validity in the 
light of the verse quoted that attests BhTsnma’s life on the bed of arrows (not simply 
sleepless nights) for 58 days? Achar has only 48 days in this regard. 

> Taking the approximate sidereal longitude of Jyestha as 225°, the winter solstice after 68 
days should have been at 293° (taking sun’s motion as 1° per day) if the war beginning 
coincided with the new moon of Jyestha. Emerging conclusion of winter solstice at 293° 
or Dhanisthadi placed the war around 1500 BC to the chagrin of those who advocate 
greater antiquity to the epic war. To escape this basic premise presented by the clear cut 
astronomical references interpretations are created to fabricate a war diary that suits 
their model of chronology and bias for the date of the war. 

> See for example that if the war begins on new moon of Jyestha, it cannot end after 18 
days on Sravana as demanded by the verse on Balarama’s pilgrimage. This is the 
greatest inconsistency involved in the astronomical references and does not find a 
mention in the paper of Achar. 


❖ See the related astronomical references below: 


(c) Break after the fall of Bhisnma: □ BhisDmaparva, Chapter.119.112-113: 

VisDadasca ciramkalamatisntDan visatendriyah I 
Dadhyamscaiva maharajana yuddhedadhuremanahn II 

Whether this can be interpreted to mean a break in the war has to be answered by the other 
astronomical events connected with the war. But some scholars have taken refuge in this 
verse to suggest an interval after the 10 th day of war to make the mace duel coincide with 
Sravana naksatra and the return of Balarama from pilgrimage. 

(d) Balabhadra’s return and thel 8 th day war: DSalyaparva 33.5: 

Catvarimsadahanyadya dve ca me nihnsrntasyabhavai I 
Pusnyenna samDprayatosmi Srnavanne punaragatahn I 
Sisnyayorvai gadayuddhamn drasntnukamosmi Madhava II 

Balabhadra had set off for the pilgrimage on Pusnya naksnatra and returned on the day of 
mace dual after 42 days on Srnavanna naksnatra. In this connection we may also note: 

(e) Salyaparva 32.14: 

Rouhinneyegate sure pusnyenna Madhusudanahn I 
Panndnaveyanpuraskrntya yayavabhimukhahn kurun II 

After the departure of Balarama under pusnya, Madhusudana in favor of the Panndnavas 
proceeded against the Kauravas. Both the above verses together may mean that Krnsnnna 
and 

Balabhadra left Dvaraka on the same day of Pusnya. 

Achar’s validation of Raghavan’s theory has brought in an ‘adhimasa’ as if the epic declare it 
so in to the astronomical dating exercise. Nowhere in the epic it’s stated that the calendar 
had an adhimasa in the war year despite the familiarity of BhTsma with the Vedanga Jyotisa 
calendar as evident in the epic deliberations after ‘Goharana’ episode. In fact, Raghavan 
and Achar needed an adhimasa to justify the date of 3067 BC and thus bringing two pusya 
days between the amavasya on Jyestha and the winter solstice. Had the pusya days 
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referred to been of different months or of an adhimasa how could have Vyasa forgotten to 
mention it ? 

(f) War Diary of Prof. Sreenivasa Raghavan as shown on Planetarium by Prof. Achar 

Both Raghavan and Achar bite the dust when it comes to the events demonstrated using the 
Planetarium software. 

1. Krishna departs for Hastinapura on 26 September 3067BC and arrives at Hastinapura 
on 28 September 3067 BC, Bharani naksatra. (Fig. 11) 

Vital information on this astronomical reference has been left out to suit the Raghavan’s 
model of chronology. The verse explicitly mentions “Kumude mas! revatyam naksatre” and 
“Saradante himagame” but Achar is silent on this discrepancy of Raghavan’s work. 
Astronomical data 10 for the date is 26 September 3067 BC, UT00:30 or 1ST 06:00: JD (UT) = 
601469.520833, Wednesday: Sun A, 11 = 158 .55 and Moon A = 305 .03 which of course is 
RevatT naksatra day but cannot be at end of Indian autumn or Sarad season which has at its 
mid point the autumnal equinox. 

Achar has stated that the equinox was on Jyestha and precisely it was so on the Jyestha 
star and as such the sarad season would have been over only one lunation after the new 
moon on Jyestha. As the verse speaks also of the beginning of winter most likely in a five- 
seasonal reckoning Krsna’s departure could have been one or two lunation behind the winter 
solstice as well. In no wav the above date (that is the foundation of the war diary by 
Raghavan and demonstration of Achar) satisfies the verse under reference . 

Between Krsna’s departure and the winter solstice Raghavan and Achar have placed 110 
days quite contrary to the facts explicit in the verse. Achar in fact needs a variant of the 
verse - asvine revatyam naksatre...varsante saradagame - to justify the above date for 
Krsna’s journey to Hastinapura. 


2. Krishna strode out with Kama on 8 th October 3067 BC day of Uttara Phalguni: (Fig.12) 

❖ 8th October 3067 BC, UT00:30, 1ST 06:00: Moon sidereal □□= 139.3483333 . Moon was 
on Purvaphalguni. So Krishna strode out with Krishna on 09.10.3067 BC. 

3. New moon of October 14, 3067 BC: Solar eclipse on that day. (Fig 13 shows new moon) 

❖ 14th October 3067 BC, 07:55 UT, Monday [JD (UT): 601488.82962] or 1325 1ST i.e., 
around noon at Kurukshetra. Data (moon’s latitudes -00°00’12") suggests an eclipse of 
the Sun. 

4. Lunar eclipse on 29 September: Figl 4 showing it. 

Full moon epoch is 28th September 3067 BC, 18:51 UT. [601473.285791], Saturday Sun had 
a tropical AD=161 °43’51" and Moon AD= 341 °43’32" with [3n= 01 °26’ □□Latitude of Moon 
makes the eclipse impossible. The fact that there was no eclipse is evident from the 
longitude of the descending node = 357°33’ nMoon was away from the node by 15°49’. The 


10 All computations in the paper are using the algorithms available in the works: 

1. Lunar Tables and Programs from 4000 BC to AD 8000: M. Chapront Touze & J. Chapron, 
Willman- Bell, USA 

2. Planetary Programs and Tables from .4000 to +2800: P. Bretagnon and Jean-Louis Simon, 
Willman-Bell, USA 

11 A is the notation for tropical longitude or longitude measured from the vernal equinox 
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maximum allowed separation of Moon from the Nodes is 12.1° for an eclipse to happen 12 . 
Using the parallax and semi diameter data too, it is very clear that there cannot be any 
eclipse on this date. 

But still Achar has achieved a demonstration of the lunar eclipse on Fig.14 — how? 13 

5. Retrograde Mars (Fig.15) retrogression taken place a little earlier: At the time of 
conversation with Krsna Mars is direct again and past Anuradha. 

See the truth of Mars data presented: Mars is at the middle of Sravana when Kama and 
Krishna met according to Prof. Achar on 8 th October. Sravana is a very prominent star then 
why should Kama speak of Mars in terms of Anuradha and Jyestha? When Krsna and Kama 
met both Jupiter and Saturn were retrograde but there is no mention of their retrogression 
taking place at that time. How could then Kama refer to the retrogression of Mars that took 
place during March-April? Mars stationary points of the year were 164°52’ and 149°51 ’ 
respectively on 18 th February and 30 th April/01 May. Sidereal position for retrogression was 
(210°17’) Visakha naksatra. 

• What is the sanctity of the figures 14 & 15 in the light of the above data? 

• Can a lunar eclipse or retrogression be demonstrated on a picture of the planetarium? 


6. War beginning on 22 November 3067BC (Fig. 16) 

War has begun on the Sukla dasami tithi instead of Jyestha amavasya as most people have 
interpreted. What Prof. Achar has proved by using Fig.16? Where in the epic do we find that 
the war had it’s beginning on Vijavadasami ? In what way has Achar crosschecked the data 
of Prof. Raghavan with respect to Mahabharat description? 

We must remember that Achar had scoffed at Prof. Sengupta on the grounds that a solar 
eclipse suggested by the latter on the basis of the manual computations has turned out to be 
at midnight as per the planetarium software. 

7. Winter solstice on 13 January 3066 BC (Fig.17) 

Winter Solstice was on 14 th January 3066 BC at 0837 UT: [601579.85903]. Moon had a 
tropical Xn= 307°00’ and the tithi was 3.0833, that is, just the beginning of the 4 th tithi and 
Moon was in Revati naksatra. What Prof. Achar has proved by using Fig.17? 

8. BhTsma’s expiry on 17 January 3066 (Fig.18) 

Moon enters Rohini only on 18 th January, four days after sun turned north. Between the 
beginning of War on 22 November JD = 601527 at 12:00 UT and winter solstice14 January 
12:00 UT JD = 601580, there are only 54 days in count instead of 68 warranted by the epic 
verses. 

Above instances are clearly demonstrative of the quality of the work done by Achar and the 
efficiency with which he has used the Planetarium software. Under ordinary circumstances, 
a scholar who ventures to scoff at the work of Prof. Sengupta shall take sufficient care as to 
see that his own data is correct. Here the situation is extra-ordinary as Achar has not even a 


12 KD Abhayankar, Astrophysics of the Solar System, Universities Press, p.137 

13 See what is claimed by Achar about this date and the eclipse that never happened: “Here 
in (VI. 2.23), Vyasa is referring to the eclipse on Karttika full moon, the moon was hardly 
visible, devoid of glory, with a firish tinge and the sky was of lotus hue. The lunar eclipse 
took place on the 29 th of September as already shown in figure 14, and it was a 
penumbral eclipse. The moon would have a brownish tinge and so would the sky, entirely 
as described by the sage Vvasa ” 
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single piece of data correct in the light of modern computations and he has claimed for such 
events demonstrations using Planetarium software. 14 

Further, Achar has claimed in an Internet discussion group 15 that the paper is under 
publication and has lamented that the referee has reduced the figures he had placed. It must 
be a referee who does not know anything of astronomy if he has recommended the 
publication of a paper of such contents as above. 

VI. Miscellaneous Errors in the Paper of Achar 

1. Apart from the above pit falls in demonstrating the war diary of Raghavan on Planetarium 
software, Achar has made many sweeping claims based on insufficient astronomical 
data. 

(a) Section VI of the Achar’s paper titled “Eclipses three and not just two” has a long 
astronomical discussion bearing on an ‘eclipse season’ of two lunar eclipses 
sandwiching a solar eclipse of 14 October 3067 BC and again 3031 BC. This claim is 
spurious and is as baseless as the lunar eclipse he had demonstrated earlier for 29 
September 3067 BC on figure 14 . 

Going by the astronomical theory, in a LSL sequence the lunar eclipses sandwiching the 
solar one will be penumbral and shall be hardly visible. If at all one is partial by just 
touching the umbra and could be seen well, the second won’t be visible. The three- 
eclipses theory that Prof. Achar has placed in support of 3067 BCE is therefore invalid. 
Against the above scenario of a hardly visible penumbral eclipse, Professor quotes 
Vyasa: “..the moon was hardly visible, devoid of glory...” and says ‘the sky was entirely 
as described by the sage Vyasa’. Also he has quoted redshift.3 information that the 
eclipse was penumbral. 

According to Achar, for a penumbral eclipse (that too of an LSL sequence in a month) 
the “moon was hardly visible” as described by Vyasa - in fact the eclipse would have 
been hardly visible but Achar claims otherwise - this is demonstrative of the deliberate 
attempt to claim validity for the date of 3067 BC with erroneous data. 

(b) Linder Section VII, we see the following paragraph: (extracted point by point) 

> For a solar eclipse to be an annular eclipse the moon's apparent size must be smaller 
than that of the sun, hence it must be at or very near the apogee. 

• Yes, Achar is correct - Moon’s apparent diameter is small at apogee. 

> For the next lunar eclipse to occur with an interval of less than 14 days, the sun must be 
moving fastest, i.e., the sun must be at or very near an equinox. 

• Does the sun at equinox move faster? What is the reference for this astronomy? This is 
the astronomy invented by Achar to suit his date where eclipsed sun was near the 
equinox . 

> There is evidence to show that the equinox occurred near Jyestha at the time of the war. 


14 Claim by Achar in his paper: “As seen in the figures, the basic set of astronomical events 
described in the epic are shown to agree with those occurring on the dates given by 
Raghavan. Starting from the day of Krsna’s departure on a peace mission to Hastinapura, 
to the day of BhTsma's death, the tithis and naksatras on these dates agree with those 
given in the epic. The planetary positions on the dates given by Raghavan also show 
remarkable agreement with those given in the epic. The present work also proposes the 
same date on the basis of additional considerations to be discussed later” 

15 lndiancivilization@yahoogroups.com 
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• No evidence is required - this is a well known fact that around 3000 BC the equinox had 
fallen over Antares. 

> Therefore, the eclipse at Jyestha would occur close to the date of equinox with the 
additional constraint that the moon be near its apogee. This puts extremely stringent 
astronomical conditions to be satisfied, but they were satisfied at the time of the War. 

• Here we have another piece of wrong data - Moon was then near to its perigee than 
apogee and hence the argument falls through, “extremely stringent astronomical 
conditions” but quite unfit for the date advocated by Achar. 

> It is seen that in 3067 BCE, the equinox was at Jyestha, a solar eclipse occurred in 
Jyestha. Therefore, 3067 BCE is proposed as the date of the war. This date is identical 
to the date given by Raqhavan . As has been demonstrated, the simulations 
corresponding to this date agree with practically every astronomical reference in the 
epic. 

• What does the underlined part mean i.e. This date is identical to the date given by 
Raqhavan - Achar has independently arrived at 3067 BC through above kind of 
astronomical investigation? 

(c) Precise Astronomical Data is not used to cross check the decades old work of Raghavan 

Under section VIII, titled “Miscellaneous” Achar states in respect of verse VI.17.2 quoted 
that: 

“ Vyasa is describing here the position of the moon on the eve of the war. Some scholars 
have interpreted this to mean that the moon was in Magha and hence infer a contradiction in 
the epic. According to the simulation, moon was in BharanT on that day, as seen in figure 16. 
The presiding deity of BharanT is Yama, whose realm is the Pitrloka and Pitrs are the deities 
of Magha. Thus ‘Maghavis ayaga...’ refers to moon in BharanT. Thus there is no 
contradiction ” 


Fallacy of this interpretation may be understood from the following facts that demonstrate 
very clearly that the Moon could not have been on BharanT on the eve of the war even if we 
were to follow the war diary promoted by Achar himself. 

Mahabharata V.142.18: 

Saptamaccapi divasadamavasyair bhavisDyati I 
Samngramo yujjyatamn tasyam tamahuhn Sakra-devatamn II 

• What is the interpretation of this verse and what is the basis on which 22 November got 
fixed as the war beginning? 

22nd November as we saw above was Asvini nakshatra but Prof. S. Raghavan had taken it 
as Sukla ekadasi and Krittika naksatra and on the 18 th day of war viz., 9 th December, 00:30 
UT or sunrise at Kuruksetra the Moon was at tropical A,D=174°49’ which meant the naksatra 
of Anuradha, rather than Sravana. Sun was 233-24 and tithi Krsna ekadasi. If the war ended 
on Sravana as Raghavan says, then the date must be 13 th December, just 33 days before 
winter solstice or 37 days before Astami claimed by Achar 

• If it’s so, when was BhTsnma wounded and how many days did he pass on the bed of 
arrows? What about the verse that speak of 58 days [VinivrDtte Dinakare 
prDvrnttecottarayanne, AsDtDapancasatamn ratryahn sayanasyadya me gatahn] on 
the bed of arrows? 
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If the war ended on Sravana, which is explicit in the epic than the beginning of war, then we 
must go back from 13 th December to create the War diary. 18 days in reverse shall take us to 
26 th November having moon in MrgasTrsa naksatra. 

• As against the above, Achar has added a figure 16 that claims to establish the position of 
Moon on BharanT on the eve of the war. 

• With the above errors of his date and details he has claimed that moon rose at about 
2:00 AM as in Figure 29 on the day when Ghatokcaca had died. 

• Further, against the above background we need to place the claim of Achar that Fig. 27 
and 28 show that Balarama left on Nov 1, 3067 BCE and returned on Dec 12, the 
naksatras being exactly as described in the epic. We can have this phenomenon of 
Moon in its every 1.5 revolution that involved 40 naksatras. In no wav it demonstrates the 
validity of any dating . 


(d) Observations on Occurrence of Eclipses etc. 

Under section IX of the paper we meet with the following observations, which qualify to be 
called as sermons: 

“There is another factor to be considered. This has to do with the slowing of the earth's 
rotation by about 0.001" per century. This may look very small, but introduces considerable 
uncertainty of about 12 hours in the occurrence of an eclipse when extrapolated to 3000 
BCE. This implies that one cannot calculate the occurrence of a solar eclipse within an 
accuracy of several hours. This would in turn cause the location of a total solar eclipse also 
uncertain. It should be emphasized however , that the occurrence of the eclipse itself is quite 
certain . What is uncertain is the exact location where it occurs. In view of the uncertainty in 
location, it would be very difficult to choose a date based on the occurrence of an eclipse at 
a given location. In the present work, therefore, it is considered sufficient if the eclipse 
occurred, and not much weight was given to the exact location of visibility. The eclipse was 
only one of the many criteria used for acceptability. 

It follows therefore, that those calculations, which depend for validation solely on the 
occurrence of a solar eclipse at a given place such as Kuruksetra, so long ago should be 
accepted with due caution. The extrapolated planetary positions, on the other hand, are 
highly reliable. It would seem therefore, the earlier scholars who regarded the eclipses as 
certain, but planetary positions as fit for Mother Goose Tales have their confidence entirely 
misplaced...” 


• Note the underlined part and the astronomical data for the full moon at which Achar had 
claimed a lunar eclipse. 

• Further, going by Achar’s words and taking the 12 hour error 16 possible between UT and 
TDT, his lunar eclipse falling during day will be in the night and solar eclipse falling at 
day may happen in the night - nothing stands established in his favor by such an 
uncertainty. 

• In terms of planetary positions, the only correct statement is Saturn over RohinT - here 
too the Saturn is retrograde and finds no mention in the epic as already mentioned 
above in the context of the retrogression claimed for Mars. 


16 There’s no 12-hour error - present algorithms used for computing DT may involve only an 
error of 2 hours for 3000 BC. 
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(e) Comets called Brhaspati and Suryaputra (Sanaicara) 

Section V (b) of the paper interprets certain verses referring to the names of grahas was 
actually comets referred to as their sons. Which of the verse referred to planet and which 
referred to comets and how is it that Vyasa used such a confusing nomenclature in his 
great work? 

Arbitrary propositions are brought in to explain away the contradicting verses based on 
Varahamihira’s works. Varahamihira himself never called any comet Brhaspati or 
Sanaicara - in fact these names no body could have used casually in view of their 
extreme importance as Planets or Gods. 

(f) No mention of the Chronological conflict involved with well-known beginning of 
Kaliyugadi as known through literary and inscriptional sources. 

Achar is silent about the conflict that Raghavan’s chronology has with the well known 
beginning of Kaliyuga/Bharata war as known through the Siddhantic astronomical works, 
Aihole inscription etc and the controversial verses seen in Brhatsamhita 17 of 
Varahamihira and Kalhana’s Rajatarangini 18 . 

VII. Conclusions 

It’s evident from the above that the paper presented by Prof. B.N. Narahari Achar, University 
of Memphis, USA at the International Colloquium on the date of the Kurukshetra War, based 
on astronomical data, is of erroneous contents, superficial in analysis and of unsubstantiated 
claims about the Planetarium demonstration of the consistency and correctness of the 
astronomical indications available in the Mahabharata. 

Prof. K. Sreenivasan’s thesis claims to have met with verification using Planetarium software 
is shown to be false with the computed astronomical data. 

Paper under reference carries the shadow of a covert attempt to project 3067 BC as the year 
of Mahabharata War against all fair principles of research. It’s highly unfortunate that an 
International conference attended by luminaries of the scientific world have fallen victim to a 
paper as above and the colloquium ended without any criticism or dissenting note. 


17 Saptarsinam tu yau purvau drsyete divi samsthitau 
Tayostu madhye naksatram drsyate yat samam nisi 

Tenaive Rsayo yuktastisthantyabdasatam nrnam 

Te tx’adiye dvijah kale adliuna casrita maghah (Brhatsamhita XII-2: 27-28) 
lx Asan maghasu munayah sasati prthvlm yudhisthire nrpatau 
Sad dvik panca dviyutah saka kalastasya rajyasya (Rajatarangini I - 56) 

“The saptarsis were in Magha at the time when king Yudhisthira was ruling the earth; a period of 
2526 years has elapsed since his reign” 
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APPENDIX-1 

Planetarium Pictures as Basis versus Claims of B.N. Achar 


Planetarium Figures Used by Achar 

Comments 

Figure 4. View of the sky in Delhi in July 


Figure 5. View of the sky in Delhi in 

October 955 BCE. 

Both the dates are of solar eclipses — what does these 
figures convey or what conclusions do they lead to? 

Figure 6. Winter Solstice in 955 BCE. 

Solstice - how can it be demonstrated using a figure? 
What is the purposed served by a fig. of this sort in a 
paper? 

Figure 7. View of the sky in June 1311 

BCE 

(Wrong notion about BC/BCE) 

Again solar eclipse is the topic - What does the figure 
can convey? Does it convey the month? Does it 
suggest the full or new moon of the month? 

Figure 8. New Moon in Jyestha in October 
2449 BCE 

Can anything more than the data provided by Sengupta 
is conveyed by this figure? 

Figure 9. Winter Solstice in 2449 BCE 

Solstice - how can it be demonstrated using a figure? 
What is the purposed served by a fig. of this sort in a 
paper? 

Figure 10. Krsna's Departure on RevatT 
day 

Moon on RevatT at some date - A figure is needed? 

Figure 11. Krsna's Arrival in Hastinapura 
on BharanT day 

Moon on BharanT after two days - A figure is needed? 

Figure 12. Krsna rides with Kama on 
UttaraphalgunT day 

Moon on UttaraphalgunT after few days - A figure is 
needed? 

Figure 13. Jyestha amavasya, October 14, 
3067 BCE 

Moon on Jyestha after few days - A figure is needed? 
No one could have observed the conjunction of Moon 
with Jyestha as it was new moon. 

Figure 14. Karttika Full Moon, (lunar 
eclipse) September 29, 3067 

Anybody is finding a lunar eclipse in the picture? 

Figure 15. Retrograde Motion of Mars 

Kama was remembering the retrogression of Mars over 
in April but did not mention that of Jupiter and Saturn 
taking place on the date. 

Figure 16. War starts, November 22, 3067 

What evidence did the figure offer to justify the claim? 

Figure 17. Winter Solstice 3066 BCE 

What can be understood from the picture? 

Figure 18. BhTsma's Expiry January 17, 
3066 BCE 

What can be understood from the picture? 

Figure 19. Prograde and retrograde motion 
of Budha 

What can be understood from the picture? 

Figure 20. Sky Diary for October 3067 BCE 

What evidence did the figure offer to justify the claim? 

Figure 21. A fierce comet at Pusya 

What evidence did the figure offer to justify the claim 
when all other assertions are found to be wrong? 

Figure 22. The planets Saturn and Jupiter 
stay for a year 

Can this be demonstrated in a figure? 
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Figure 23. Maghasuvangarako Vakra 

Does it really show it - when? 

Figure 24. Sravaneca Brhaspati 

Was it a comet or Planet or Planet-born comet? 

Figure 25. Visakhayah samTpasthou 

Was it a comet or Planet or Planet-born comet? 

Figure 26. Sky Diary for November 3031 
BCE 

Do the eclipses find a demonstration in the figure? 
Otherwise what is the use of the figure? 

Figure 26a A penumbral lunar eclipse 

A penumbral lunar eclipse is normally visible to the 
people? If not what is the meaning of this picture? 

Figure 27. Balarama sets off on Pusya 

Figure 28. Balarama returns on Sravana 

A figure is needed? Does the figures show Balarama 
too? Pusya to Sravana 1.5 revolutions of Moon always 
takes 42 days. Does such a normal event require picture 
demonstration? 

Figure 29. Moon rising in the early morning 
hours 

Does such a normal event require picture 
demonstration? 




